Subcellular localization and physiological consequences of introducing a mitochondrial matrix targeting signal sequence in bax and its mutants.
Bax, a proapoptotic member of the Bcl-2 family of proteins, resides in the cytosol and translocates to the mitochondrial membrane upon induction of apoptosis. It has been proposed that Bax does not translocate to mitochondria under normal physiological conditions, due to interaction between amino (ART) and carboxy (TM) terminal domains. Here, we report the physiological consequences of introducing a matrix targeting mitochondrial signal sequence (Su9) at the amino terminus of Bax and its mutants lacking ART, TM, or both segments. In vitro mitochondrial protein import assays of the fusion proteins suggests localization to the mitochondrial matrix. When expressed in Cos-1 cells, Su9 could target Bax to mitochondria in the absence of an apoptotic stimulus. However, mitochondrial localization did not result in apoptosis. When ART, TM, or both segments of Bax were deleted, expression of fusion proteins containing Su9 resulted in apoptosis via cytochrome c release. Cell death was inhibited by the pan-caspase inhibitor zVAD-fmk. We thus demonstrate that an effective mitochondrial matrix targeting signal can override the inhibition of import of Bax to the organelle, presumed to arise as a result of interaction between ART and TM segments, in the absence of apoptotic stimulus. We also demonstrate the ability of truncated variants of Bax to cause apoptosis when targeted to mitochondria by cytochrome c release from an ectopic environment.